CALIFORNIA DIVISION OF MINES AND GEOLOGY

FAULT EVALUATION REPORT FER-135

September 30, 19282

l. Name of faults

Chianti, Healdsburg, Alexander, Maacama, and related faults.

2, Locations of faults

Mark West Springs, Healdsburg, Mount S5t. Helena, Jimtown, and

Geyserville 7.5-minute guadrangles, Sonoma County (figure 1).

3. Reason for evaluation

Part of 10-year fault evaluation program (Hart, 1980}.
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5. Review of available data

Special Studies Fones Maps of the Mark West Springs, Mount St.
Helena, Healdsburg, Jimtown, and Geyserville 7.5-minute quadrangles were
ariginally issued in 1976 (figures 2a-2d). Potentially-active faults
(displacement during Quaternary time) were zoned for special studies based on
the mapping of Huffman and Armstréng (1980; maps in press at the time S§SZ Maps
were jissued). Currently, it is the policy of the California Division of Mines
and Geology to zone only those faults that are "sufficiently active”
{Hologene) and "well-defined" (Hart, 1980). Thus, the akove-mentioned EESE
Maps will be re-evaluated in this Fault Evaluation Report (FER) using the
current ceriteria.

The smouthern part of the FER study area represents a region of recent
tectonie complexity. Herd (1978) and Cockerham and Herd‘(1982) postulate a
largqe right-step of recently-active, right~lateral, strike—slip displacement
from the Rodgers Creek—Healdsburg fault zone north to the Maacama fault zone.
Herd (in press; p.c¢., 1981) =states that geomorphic evidence of north to
northeast-trending extensional faults south of the FER study area supports the
existence of a right-stepping connection between the Ro&gers Creek-Healdsburg

fault zone and the Maacama fault zone.

Maacama Fault Zone

Gealey (1951) was the first to name the Maacama fault zone. He
recognized evidence of recent activity along the Maacama fault between Sausal
and Gird Creeks and along Miller Creek, such as ponded alluvium and the
right~lateral deflection of Miller Creek (localities 1 and 2, figure éc)-
Blake, et al. (1971) mapped the Maacama fault zone in the Jimtown and

Geyserville guadrangles, altheough they 4id not indicate that the Maacama fault
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zone was recently active. Fox, et al. (1973) mapped traces of the Maacama
fault zone in the Mount St. Helena and Mark West Springs guadrangles, although
they alao‘did not indicate recent activity along the fault zone.

Huffman and Armatrong (1980) inﬁicate that the Maacama fault zone,
which ia largely baged on the mapping of Blake, et al. (1971), is Quaternary-
active (figures 2a, 2¢, 2d). Huffman and Armstrong indicate that the
claggification of strands of the Maacama fault zone as Quaternary-active are
based primarily on air photo interpretation by Huffman.

Herd, et al. (1977) mapped Quaternary-active faults of the Maacama
fault zcne in the FER study area (figures 2a, 2k, 2¢). Their annntéted mnaps
depict a discontinuous zone of faulting with geomorphic evidence of peséihle
Holocene activity.(figuras.Ea, 2b, 2¢). Herd and Helley (1977) depict the
Maacama fault the same as Herd, et al. (1977} and indicate that the fault is
Flelstocene-active, but does not hﬁve evidence of Holocene activity (Holocene
deposits not offget by the fault}).

McLaughlin (1978) completed a detailed geclogic map éf the area
incorporating a part of the Geysers geothermal area. McLaughlin'B'map
includes a part of the Jimtown quadrangle (figure 2¢). Althcﬁgh MeLaughlin
does not classify faults with respect to recency, he does map the fault as
offsetting alluvium where it c¢rosses Miller Creek and just north of locality 3
{(fiqure 2¢).

The .5, Army Corps of Engineers released a study of the Maacama
fault zone in 1978. Although the reglon studied is north of this FER study
area, the Corps of Engineers documented some gecmorphic evidence indicating
Holocene faulting along the Maacama fault zone, based primarily on air photo
interpretation, literature regearch, and limited field cheqking.

Pampeyan (1979) classified strands of the Maacama fault as

Holocene-active in the Geyserville and Jimtown quadrangles (figure 1).

-5=
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Hegments of the Maacama fault zone in the southern Half of the Jimtown and

Mark West Springs quadrangles are classified generally as late-Flelstocene
active rather than Holocene-active by Pampeyan (1979}.

Herd (in press) slightly revised the fault traces depleted by
Herd, et al. (1977) and Herd and Helley (1977) {figures 2a, 2e, 2d), Herd
states that fault segments within this part of the ﬁaacama fault zone are
late-Quaternary active, although unpublished maps provided to thié writer do
lnot have annotations decumenting recency of f;ulting.

The Maacama fault zone in this FER study area is located primarily in
rugged, hilly regions where development is extremely limited. Thus, only a
few site-specific investigations for delineating recently actiﬁe faults have
been conducted. Herxzog and Associates (1979) excavated trenches near faults
mapped by Herd, et al. (1977) (figure 2c¢). Although a get-back was
recommended, no concluaive evidence of recent faulting was obagrved in the
trenches. The presence of colluvial/alluvial deposits in two trenches, rather
than the Sonoma Group (Blake, et al., 1271, map tuff of the Glen Ellen
Formation at this logcation), was sited as evidence for faulting. Because the
colluvial/alluvial deposits could not be shown to be older than 11,000 years,
set-backs were recommended. WNo evidence of shears or offsets were mentioned,
and the consultant did not conszider alternative geologlc processes for the

occurrence of the celluvium/alluvium.

Healdsbhburg Fault Zone
The Healdshurg fault zone depicted on the 1976 S8% Maps of the Mark
West Springs, Healdabury, Jimtown, and Geyeerville guadrangles is based on

mapping by Huffman and Armstrong (1980; in press at time of 552 Map issue)
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(figures 2a-2d). The fault traces of Huffman and Armstrong are based largely
on mapping by Blake, et al. (1971} and Brown (1970), supplemented by air photo.
interpretation and minor field examination by Huffman and Armstrong.

Gealey (1951) first recognized evidence of recent activity along the
Healdsburg fault zone. Evidence of Quaternary activity along the Healdsburg
fault cited by Gealey includes ponded alluvium and beheaded valleys in
sections 5 and 6, TEMN, R8W (figqure 2b), and geomorphic features along the
fault such as linearldrainages, oversteepened slopes, aligned knobs, closed
depressions, and sheared, linear masses of serpentine.

Hard, et al. (1977) and Herd and Helley (1977} do not consider most
of the Healdsburg fault to be Quaternary-active. They state that recently
active faults located north of Santa Rosa and just south of this FER study
area are a part of the Rodgara Creek fault zone, while Huffman and Arxmstrong
contend that these faults are part of the southern Healdsburg fault =zone.
Herd, et nl. and Herd and Helley map a discontinuous and partly concealed
fault in the southern Mark West 8prings and Healdsburg quadrangles (figures Z2a
and 2b). Farthgr to the northwest, they 4id not observe geomorphic evidence
of Juaternary offset, except for a short, northwest-trending fault segment
just south of Lytton (locality 4, figure 2¢). This short fault segment is
tharacterized by a linear ridge in Pleistocene sediments and a linear contact
betwaen Holocene ahd Pleistocene deposits.

Huffman and Armstrong further delineate evidence for Quaternary
offzet along the Healdsburg fault zone in an in~house memo dated
Februﬁry 1, 1978. They met with Herd to field check, in part, locations along
the Healdsburg fault in sections 17, 8, 7, and 6, TBN, RBW (figure 2h). A
series of right-laterally deflected drainages with associated sadd;es is

considered by Huffman and Armstrong to be evidence of recent faulting
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{locality 5, figure 2b). Herd contends that differential erosion along
bedding formed these features. Huffman and Armstrong counter that beds of the
Plio-Fleistocene Glen Ellen Formatieon dip very shallow or are horizontal west
of the fault zone and =state thét beds with steeper dipa are due to deformation
along the Healdsburg fault. Huffman and Armstrong demonstrated (uaternary
offset, but Holocene activity was not demonstrated. A roadcut on the south
gide of Chalk Hill Road expoeed beds of the Glen Ellen Formation dipping about
459 to the southwest, partly confirming the interpretation of Huffman and
Armstrong (probable deformation of Qudternary beds), and also the
interpretation of Herd (beds with moderate-to-steep dips along which
differential eresion forms linear and deflected drainages).

Armstrong and Huffman (1%79) map a part of the Healdsburg fault zone
in the Healdsburg 7.5-minute quadrangle, showing geomorphic evidence of recent
faulting. The locaticn of fault traces differs slightly from the faults
depicted on the 1976 582 Map of the Healdsburg quadrangle {figure 2b). They
attribute the 1969 Santa Rosa earthguakes to the Healdsburg fault, based on
the apatial assoclation of the epicenters with the southern segmentlof the
fault. They state that the scuthern Healdsburg fault zone is charagterized by
geomorphic evidence of Holocene activity, such as cloesed depressions, scarps,
deflected drainages, troughs, and benches. Farther northwest along the fault
gone, geomorphic features become more subtle and less numerous, suggesting
elther & decrease in fault activity or an inecreased rate of erosion.

Pampeyan (1979) classifies the Healdsburg fault as Holocene=active,
based largely on Huffman and Armstrong (1980). |

Brown {letter to E. Hart, September 16, 1582} concludes that evidence
for ¢ontinuous, active faulting along the Rodgers Creek-Healdsburg fault zone
north of Mark Weat Creek is much 1es§ convinging than fartﬁer to the south

along the Rodgers Creek fault zone.
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A few site-specific fault hazard investigations have been performed
along traces of the Healdsburg fault zone (figures 2a, 2b, 2e¢). Most of‘these
reports are inconclusive. In%estigations by Moore and Taber (1975) and
Copper~Clark (1979) in the =cuthwestern corner of the Mark West Springs
quadrangle (figure 2a) did not expose evidence of faulting in Holocene
alluvium. A site investigation by Harding-Lawson (1979) in the southwestern
corner of the Jimtown quadrangle revealed possible evidence of recent faulting
(figure 2c¢}. Shallow-dipping faults (dipping inte hill) were obszexrved, and
two faults (indicated on figure 2¢) geemed to offset soil. However, the wrong
sense of digplacement was chbeerved in some of the trenches, seil was not
displaced systematically, and it is poasible that downhill creep has disturbed _
soil-bedrock relationships. Geomorphic evidence of recent faulting was not
cbserved ;t or near the site. Huffman and Armstrong (1280) map a landslide at
this location, and air phete interpretation by this writer verifies this. The
landslide is probably an older slide that has partly stabilized, although
smaller, more recent slope failures were mapped by the consultant. However,
the consultant did not mention the large landslide, and trenches, which
averaged about five feet deep (maximum depth about 7' te 10'), did not reveal

evidence of sliding, except perhaps for the shallow ﬂipping shears.

Chianti Fault

The Chianti fault was first named by Gealey (195]1). He postulated
recent activity along the Chianti fault based on ponded alluvium east of
Chianti {figure 24). |

Blake, EE.il' (1971) map a segment of the Chianti fault in the FER
study area, but do not indicate that the fault is recently active. Huffman

and Arms;rﬁhg {1980) map the Chianti fault as Quaternary-active, based on the
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right-lateral deflection of Gill Creek and the ponding of alluvium at
locality &, (figure 24). Herd, et al. (1977) and Herd and Helley {1977}
consider seqments of the Chianti fault to be Quaternary-active north of the
FER study area, but they did not observe evidence of Quaternary activity
within the FER study area. Pampeyan (1%79) classifies the Chianti fault as
late-Quaternary active, but not Holocene—active within the FER study area
{figure 1l).

smith (1981) observed evidence of posaible Holocene activity about
two mile north of the FER area, but from that point scuth, he stated that the

fault was not well-defined.

Rlexander Fault

The Alexander fault, first named by Gealey (19%51), is considered by
Huffman and Armstrong (1280) to be a northern extension of the Healdaburg
fault zone. Blake, et al. (1971) map the Alexander fault, but they do not
indicate that the fault is recently active.

Huffman and Armstrong (1980) indicate that the Alexander fault is
Quaternary-active. Evidence for Quaternary offset includes: 1) a roadout
exposure along Dutcher Creek Road which reveals puaternary tarrace deposits
offset against serpentinite (overlying soll was not offs?t), and 2} geomorphic
features characteristic of recent faulting asuch as deflectedﬂﬁrainaqes and
ponded alluvium. Much of the evidence of recent faulting along the Alexander
fault ia located just north of the FER study area and was evaluated by
Smith (1991). Smith did not obsérve evidence of a Holocene—-active fault,
although he did conclude that a pre-Holocene fault exists.

Herd, EE.ii' {1977), Herd and Helley (1977), and Herd (in press) do

not consider the Alexander fault to be late-Quaternary active. FPampeyan

-10-
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(19279) classifies the Alexander fault to ke late-Pleistocene rather than

Holocene—active.

Inferred Fault A

An unnamed fault trending parallel to Dry Creek was first mapped by
Blake, et al. (1971). They consider the ﬁault to be recently active, and.
indicate that the fault offsets Quaternary terrace deposits and infe; that
alluvium is offset. Huffman and Armstrong (1980) also map this fault, but
depict the fault as queried and inferred (figure 24}.

Pampeyan (1979), Herd, et al. (1977), and Herd and Helley (1977) do

not map Inferred fault A.

Inferred Fault B

Inferred fault B, mapped by Blake, et al. (1971), is considered to be
recently active (figure 2b). They indicate that Plic—Pleistocene Glen Ellen
Formation and recent alluvium are cffszet. Huffman and Armstrong (1980)
depicted this fault as queried and inferred (figure 2b). Pampeyan (1979)
classifiern Inferred fault B a= Holocene-active based on the offset alluvium at
locality 4 {figures 1, 2Zb). However, Pampejan maps the fault as queried.
Armgstrong and Huffman (1979) indicate that Inferred fault B cffsets
Flio-Fleistocene Glen Ellen Formation northwest of section 1, TBN, R9W
(figure 2b). Armstrong and Huffman (1979) 4id not map recent alluvium

southeast of mection 1 as offset along Inferred fault B.

Seismicity
Microseismicity within and just south of the FER study area is

depicted on figure 3 (Marks and Bufe, 1978). The Rodgers Creek fault zone is
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fairly well-defined by the seismicity. Earthguakes of Mb.6 and Mb.7 ogcurred
near Santa Rosa in 1969 and are clearly associated with the Rodgers Creek-
Healdsburg fault zone. North of the area near Chalk Hill Road {figqure 2bj,
the seismicity begins to trend more northerly toward the Maacama fault zone.
To the northwest, the seismicit& align= along the Maacama fault zone. Fault
plane solutions along the Maacama fault zone in the FER study area are
consistent with right-lateral strike-slip faulting (Bufe, et al., 1981)

(figure 4).

6. Air photo interpretation

Results of brief air photo interpretation by this writer are
summarized on figures 2a-2d. Due to the limited amount of time available in
the preparation of this FER, the primary emphasis was to verify the mapping of
Huffman and Armstrong (1980), Hexd, EE.Eéf (1977), and Herd (in press), rather
than compiling an independent interpretation of recently active faults.

Much of the area along the Maacama fault zone is underlain by
Franciscan bedrock and is located in relatively steep, rugged terrain.
Landslides are abundant along the fault zone and obscure or congeal large
stretches of the fault zone. The Healdsburyg fault zone similarly iz located
primarily within rugged terrain, but cccurs predominately in rocks of
Flio-Pleistocene Glen Ellen Formaticon and, locally, veolcanic rocks of the
Pliocene Soncma Volganics and Juragsic-Cretaceous Great Valley Sequence.

Landzlides are abundant along the Healdsburg fault zeone primarily in the

northern half of the Healdsburg 7.5-minute gquadrangle.

Maacama Fault Zone

Significant stretches along the Maacama fault zone are obscured or

concealed by landslides. Geomorphic features indicating possible Holocene

=1l2-
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activity along the Maacama fault zone in the northern part of the study area
inelude scarpsa, ponded alluvium, closed depressions, and rightﬂlaterally
deflected drainages (figures 2d, 2c). These geomorphic features delineate
multiple strands of the Maacama fault zone, indicating a distributive pattern
of faulting possibly modified by downslope movement.

The Maacama fault zone is difficult to follow and is concealed by
landslides between locality 7 (figure 2¢) southeast to where the faulp crosses
Miller Creek. Ponded alluvium, a linear scarp, oversteepened slopes on trend
with the fault, and the right-lateral deflection of Miller Creek indicate
possible Holocene-active faults. The Maacama fault is concealed by complex
landslide features from locality & southeast to Gird Creek (figure Z2c).
Faults mapped by Hexd (in press) west of the main trace oflthe Maacama fault
generally are not well-defined.

A broad sidehill trough from Gird Creek southeast to locality -3
delineates the main trace of the Maacama fault =zone (figure 2c¢). FPonded
alluvium, a possible beheaded drainage, and scarps suggest Holocene activity.
Southeast of locality 2 to Sausal Creek the Maacama fault is not well-defined,
although its location can be inferred based on the location of two benches.
Herd (in press) maps several scarps in alluvium west of the main trace of the
Maacama fault (figure 2¢), However, these Fault traces are dissected and may
be older faults that have been mantled with recent alluvium.

From Sausal Creek southeast to Maacama Creek, the fault éone is
characterized by systematically right-laterally deflected drainages and ponded
alluvium {figure 2¢). Maacama Craek iz deflected right-laterally, and
well-defined traces of the fault zone can be followed to locality 4
(figqure 2a).

South of locality 9, the Maacama fault zone is located along

easentially linear, major drainages (figure 2a). The fault zone is moderately

-13-
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well defined in gemeral, but not in detail, due to relatively rapid rates of
ernsion and massive landslides. The fault is characterized by linear ridges
and drainages, right-laterally deflected drainages, and a linear trough in a
gaddle {(figure 2a}). Southeast of secﬁicn 35, TO9N, R8W, the Maacama fault is
not well-defined, and no compelling geomorphic evidence of offset during

Holocene time was cbaerved (figure 2a).

Healdsbury Fault Zone

The Healdshburg fault zone is only locally well-defined in the
southern part of the FER study area. Southeast of section 17, T8N, REW, the
fault zone iz characterized by geomorphic features indicating posaible
Holocene off=et such as right—lateraily deflected drainages, closed
depressions, and linear scarps and troughs (figqures 2a, 2b). A fairly linear
hillfront in sections 20 and 17, TEN, R8W is assoclated with drainages that
seem to indicate a vertical component of displacement (figure 2b).

The Healdsburg fault is delineated by a dissected linear ridge with
asgociated right-laterally deflected ridges in sections 7 and 8, TEBM, R&W
(figures 2b). Near the center of secticn 6, the fault is well-defined and is
characterized by a linear trough, a sidehill bench, a scarp in alluvium (7),
and ponded alluvium (figure 2b). From section 36, T9N, ROW northwest to near
Highway 101, the Healdsburg fault is not well-defined.

A short segment of the Healdsburg fault just south of old Highway 101
is dharacterized by a linear ridge and an east-facing scarp {locality 4
figure 2c). The linear ridge is underlain by rocks of the Cretaceous Great
Valley Sequence. The ridge is dus to faulting, but the linear contact with
Hologena alluvium is probably the result of deposition rather than faulting.

brainages north and south of the linear ridge are not offaet (figure 2c). Wo

_14_
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i

geaﬁmu:phic evidence indicating Holocene-active faults was observed along the

Healdsburg fault zone northwest of Highway 101 (figures 2c, 2d) -

Chianti Fault

The Chianti fault is generally'nnt well-defined in the FER study
area. Gealey (1951) indicated that ponded alluvium and a right-laterally
deflacted drainage at locality & (figure 2d)} were evidance of receﬁt
faulting. However, there is no gecmorphic evidence of Holocene faulting in
the alluviated basin, and the Chianti fault is poorly defined southeast of the

basin {figqure 24).

Alexander Fault

The Alexander fault is primarily delineated by geomorphic features,
such as aligned benches, saddles, linear drainages, and oceasional
right-laterally deflected drainages (figure 24). However, clear evidence of

Holocene offset was not observed in the Healdsburg quadrangle.

Inferred Fault A

Geomorphic evidence supporting the existence of a Holocene—active
fault along Inferred fault A was not observed. Local right-laterally
deflected drainages mre not assoclated with additional gecmorphic evidence
indicating Holocens activity. Evidence of Quaternary displacement is
suggested bﬁ discontinuous tonal lineaments, saddles, and vague, arcded
scarps, but generally these features are not well-defined. There is no

geomorphic evidence indicating offset of recent alluvium.

Inferred Fault B

Geomorphic evidence of Quaternary offset locally occurs within the

Plio-PFleistocene Glen Ellen Formation, but geomorphic evidence indicating

-15-
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Holocene displacement was not observed {(figure 2k). Geperally, Inferred
fault B is not well-defined, and geomorphic evidence of recent faulting in
alluvium from section 7, T8N, R8W southeast to section 17, TEN, RBW was not

obaerved (figure 2b).

7. Field jnvestigations

A brief, one-day field reconnaissance of the study area was made,
primarily to check areas along the Maacama fault for evidence of fault creep.
No evidence of fault creep was cbservea. However, only three wpaved rcads
crogs the fault zone in the FER study area, 5o negative evidence of fault

creep was not conclusively established.

8. Conclusions

Evidenge of recently active right-lateral displacement along the
Healdsburg fault zonhe seems to be stepping right (east) to the Maacama fault
zone. This is indicated by the following lines of evidence: 1) the decreaze
in geomorphic evidence of recent faulting aleng the Healdsburg fault zone
northwest of section 36, T9N, R9W (figure 2b); 2) the corresponding increasé
of geomorphic evidence of recent faulting along the Maacama fault zone
northwest of section 35, TO9N, RBW‘(figura 2a); and, 3) a shift in
microseismicity from the Rodgers Creek-Healdsburg fault zone to the Maacama
fault #one which very roughly corresponds to the surface expression of the
fault zones (figurés 2a-2d; 3).

The Maacama fault zéne is a discontinuous zone of moderately
wall-defined faults that locally are concealed by massive landzlides.
Geomorphic features indicating Holocene displacement are present to some

degree along the fault zone from the northern part of the =study area southeast

to about section 35, TSN, R8W.
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The Healdsburg fault zone is locally well-defined and is charaterized
by geomorphic features indicating possible Hologene activity from section 36,
79N, R9W southeast to the southern boundary of the FER'study area. The
Healdsburg fault northwest of seaticn 36 is generally pocrly‘defined and lacks
geomorphic evidenee indicating Holocene displacement.

The Chiantl fault is generally poorly defined in the FER study area.
A right-laterally deflected drainage'and ponded alluvium suggest recent
activity, but geomorphic evidence of Holowcene offset was not ohserved. Smith
(1981) stated that the southern part of the Chiantl fault was not well-defined
and recommended deleting the S5Z.

The Alexander fault is locally well-defined and geomorphic evidence
suggesting late-Cuaternary displacement is locally present, although generally
to the north of the FER study area. Smith (1981) did not observe ephemeral
geomorphic evidence indicating Holocene activity aleng the Aléxandar fault
just north of the FER study area and reccmmended removing the SSZ.

Inferred faults A and B are genarally poorly defined and lack

evidence of activity during Holocene time.

%. Recommendations

Recommendations for zoning faults for special studies are bhased on
the criteria of sufficiently active and well-defined (Hart, 1980).

Zone for special studies weli-defined traces of the Maacama fault
zone, depicted on figures Sa-5b, based on mapping by Herd, et al. (1977).
McLaughlin (1978) Huffman and Armstrong (1980), and Hexd (in pre=ss). Do not
zone traces of the Maacama fault zone southeast of section 35, TO9N, RBW

(figure 2a).
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Zone for special studies well-defined traces of the Healdsburg fault
zone depicted in figures ba and 5k, hased on mapping by Huffman and Armstrong
{1980) and Herd, et al. (1977). Do not zone traces of the Healdsburg fault

zone northwest of section 36, T9N, R9W.

10. Report prepared by William A. Bryant, September 30, 1982.
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Figure 3 (to FER-135). Map of the seismicity of the FFR area and surrcunding
region for the period January 1969 to Junme 1977. From Marks and Bufc (1578)
(scale 1:250,000).
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Figure 4 (to FER-135). Fault plane solutions (lower hemisphere) for earthquakes
along the Maacama fault zone, Compressional quadrants are shaded. From Bufe,
et al (1981). | .
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